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IHHOACHUTEJIBHAS 3ATINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHSI Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHUN M TPEOOBAHMI K pe3ysbTaram
OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHON NporpamMmbl, npencrabieHHbix B GI'OC
COO, a Ttakxe c ydé€rom (¢eaepanbHOl paboueld MpoOrpaMmbl BOCHUTAHUSA M
KOHIICTIIMU TpernoAaBaHus ydeOHoro mnpenMera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3ausax Poccuiickon denepauuu, peanu3yromux OCHOBHBIE
o0Opa3oBaTesibHbIE TPOTPAMMBI.

Conepxanue mporpammbl 1o (u3uke HampabieHO Ha (GOpMUpPOBaAHUE
€CTECTBEHHO-HAyYHOM KapTuHbl Mupa oOyyaromuxcs 10-11 kmaccoB mnpu
oOydeHun ux (pusruke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-AESATEILHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTByeT Tpeboanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOyuyeHHs, a TaKKe YUYUTHIBAET HEOOXOIUMOCTb pPEaNM3alUU MEXKIPEIMETHBIX
CBA3€l (PUBMKM C €CTECTBEHHO-HAayYHbIMH Y4YE€OHbIMU TIpenMeTramu. B Heil
OTIPENIETISIOTCS OCHOBHBIC LEIH M3y4YeHHUs (U3MKH Ha YPOBHE CPEIHEro OOIIEero
o0pa30BaHus, TUIAHUPYEMbIE PE3YJIbTaTbl OCBOEHUS Kypca (PU3UKU: JTUUYHOCTHBIE,
MeTamnpeIMeTHbIE, MpeMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIIOUAET:

e TUIAHUPYEMbIC PE3yJAbTaThl OCBOCHUS Kypca (PU3MKU Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3yJbTaThl 110 roJiaM 00y4eHHUs;

e coJep)kaHHe yueOHoro npeamera « @u3nka» 1o rogaM 00ydeHHs..

du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOABI, BBICTyNas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpyxatomeM mupe. LIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3YIOIIHIA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (DPU3MUECKHE 3aKOHBI
JeXar B OCHOBE TMPOIIECCOB U SBJICHHH, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuzmdeckoit reorpadueid W actpoHomuein. lcmonb3oBaHME U AKTHBHOE
npyuMeHeHue  (U3MYEeCKHX 3HAHUM  OmpenenseT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe DHEePreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJYYEHHUS HOBBIX MaTrepHaliOB C 3aJaHHBIMU CBONCTBAMHM U JIPYTHX.
N3yyenne ¢Pu3MKu BHOCUT OCHOBHOM BKJIAJ B (OPMHPOBAHUE €CTECTBEHHO-
HAayYHOW KapTHHBI MHUpa oOydarouuxcs, B (opMUpOBaHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI TO3HAHUS [IPU BHINIOJTHEHUU UM YUE€OHBIX UCCIIEI0BAHUM.

B ocHoBy kypca Qusukm 11 ypOBHS CpemHEro OOIIero oOpa3oBaHUs
MOJIOKEH pAI UAEH, KOTOpble MOXHO paccMarpuBaThb KaK MPUHLHUIBI €r0
MNOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISCTCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pasniesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW Marepuayl Kypca (pusuku
o0benMHEH BOKpYr (Qu3nueckux Teopuil. Bemymmum B Kypce sBisieTcs
(dbopMUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. EE peannzanusi npearonaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TMOTEeHIMaNa (HU3UUECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢u3nku C pa3BuUTHEM OOIIECTBA, a TaKXKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH ¥ SKOJIOTHYCCKUMHU MTPOOTIeMaMH.

Hoess npuknaownoii  nanpasenennocmu. Kypc @usuku mnpeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJIOTHUYCCKUX TPHIOKESHUN
W3yYCHHBIX TCOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEP)KaHMsI, TOCBSMIEHHBIX HKOJOTMYECKHM IpoliemMaM COBPEMEHHOCTH,
KOTOpPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXICHHS
poOJIeM parioOHATHHOTO MTPUPOAOIIOIB30BAHUS M IKOJIOTHIECKOU O€30MaCHOCTH.

Crep>XHEBBIMH JJIEMEHTaAMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEeTro
oOpa3oBaHus ABIAIOTCS (u3nUecKkue Teopuu (hopMHUpOBAHUE MPEACTABICHUM O
CTPYKTyp€ MOCTpOEHUs (PU3NYECKON TEOopuH, POiau (yHIaAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHSIX O TPUPOJE, TpPaHMIAX
MPUMEHUMOCTH TEOPHM, [IJI1 ONMHCAHUS €CTECTBEHHO-HAYYHBIX SBICHUN U
IIPOIIECCOB).

CHUCTeMHO-AESATENbHOCTHBINA MOAXO0J B Kypce (PU3MKHU peau3yeTcsl MPEexe
BCEr0 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU NEATeIbHOCTH OO0YyYaroIInXCs.
Jlns  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIHOJIb30BAHUE CHUCTEMBI
(pOHTABHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpbIE B Mporpamme 1o (u3uke oObeAUHEHBI B OOIIMHA CIMCOK YUYCHHYECKHX
NpakTHYeCKUX palboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHBIX padoT,
NPOBOAMMBIX JUISI KOHTPOJISI W OIECHKH, OCYIICCTBISICTCS  YYaCTHUKAMU
00pa3oBaTebHOTO TMpoIlecca HUCXOAsS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamieHuss kabwHera Qusmku. Ilpm dsToM  oOecrmeunBaeTCs  OBIAJCHHUE
0o0y4aroImuUMHCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH M IIOCTAHOBKY OIIBITOB II0 IIPOBEPKE
NIPEITIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHUE yienseTcs PEIICHUIO pacuETHRIX M KaYeCTBEHHBIX 3a]1ad.
[Tpu sTOM 115 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3374 C IBHO 3aJaHHOU
bu3rUecKor MOJIEIbIO, TO3BOJISIIOIINE MPUMEHSITh NU3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO paslienia Kypca, TaK W HUHTETPHUpYs 3HAHUS U3
pasHbIX pa3aenoB. /[ kKaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
OOBSICHEHHE MPOTEKaHUsl (U3MUECKHX SIBJICHHM M MPOILECCOB B OKPYKAIOIIEH
KU3HH, TpeOyromue BhIOOpa (PHU3MYECKOW MOAENU JIg CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBanusimu DPIOC COO k MarepualibHO-
TEXHUYECKOMY oOO0ecleueHuro yueOHOro rmpoiecca 0a30BbI ypOBEHb Kypca
¢u3nKK1 Ha ypOBHE CpeHero ooiero oopa3oBaHusl JOKEH U3y4aThCsl B YCIOBUAX
PEeIMETHOTO KaOmHeTa (U3WKKM WIM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOIro IHKjiIa. B kaOuHere (u3MKu TOIKHO OBITh
HEoOXoauMoe JabopaTopHOE OOOpPYIOBaHHWE JJIsI BBINOJHEHHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUEHWIECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIHOHHOE
o0opymoBaHueE.

JleMOHCTpallMOHHOE  000pyaoBaHME (QOPMHUPYETCI B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTAaTOYHOCTH U 00€CIeYyuBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TpOrpaMme IO (QU3MKE KIIOYEBbIX JAEMOHCTpAlUN s
UCCIICIOBAaHUS  W3Y4YaeMBbIX  SBJIEHUHA W  MPOIECCOB, OMIUPUYCCKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00OpydOBaHHE HJisi YYEHHYECKHX TPAKTHUYECKUX padboT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCS B pacyéTe
OHOTO KOMIUIEKTa Ha JBYyX OOydJalmuxcs. TemMarndeckue KOMIUICKTHI
1a00paTOPHOTO O0OpPYAOBAaHUSI JOKHBI OBITH TMOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUM AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JaOOpaTOPHiA.

OCHOBHBIMH HEJIIMHU U3y4deHUs PU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:

e (dopMHpOBaHHWE HHTEpECca M CTpEeMJICHHS OOydJalIUXCId K HAyIHOMY
W3YYCHHUIO TPHUPONBI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYCCKUX
CIOCOOHOCTEMN;

e Pa3BUTHE MPEJCTABICHUN O HAYyYHOM METOJE MTO3HAHUSA U (POPMHUPOBAHHE
HCCJICIOBATEIIBCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (dopMHpOBaHWE HAYYHOTO MHPOBO33PCHUS KaK pe3yabrara H3yYCHHUS
OCHOB CTPOCHHUS MaTepuu B (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHne yMEHUN OOBSCHATH SBICHHS C HCIOJb30BAaHHUEM
(bU3NYEeCKUX 3HAHUN U HAyYHBIX JIOKA3aTelIbCTB;

e (dopMHpOBaHWE TMPEJACTABICHUN O PONM (PU3UKHU JJIS Pa3BHTH JIPYTUX
€CTECTBCHHBIX HAayK, TEXHUKU U TEXHOJIOTHM.

JlocTmkeHne 3THX Ieliel 00eCTeurnBaeTCsl PEIICHUEeM CISAYIOMUX 3a7a4d B

nporecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpEIHEro 00Iero oopa3oBaHus:



e IMpUOOpETEHHUE  CHUCTEMBI  3HaHMM 00  o0mwMx  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOUAs MEXaHUKY, MOJIEKYIISIPHYIO
¢u3nKy, OSJICKTPOAMHAMUKY, KBAaHTOBYI0  (U3UKy W  DIIEMEHTHI
acTpou3uky;

e (dopMHpOBaHHWE YMEHUN TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIS
OObsiCHEHUsI (UBMYECKUX SBICHUHW B TPUPONE U JJs TPUHATHUS
MPAKTUYCCKHUX PEIICHUN B MIOBCETHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3NUYHBIX 3a/Ja4 C SBHO 3aJaHHON
¢busnyeckoil Monenblo, 3a7ad, IOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3manne PU3NIECKO MOJIeNH, aJIeKBaTHON YCIOBUSIM 3a]1a4H;

e TOHMMaHUE (UBMYECKUX OCHOB M MPHUHIMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHWE METOJAMU CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U TPOBEICHUS
(bU3HYECKUX DKCIEPUMEHTOB, aHajinu3a W WHTEpHpeTanud WHGOPMAIINH,
OTIpEEIICHHsS] IOCTOBEPHOCTH MOIYYEHHOTO PEe3yJIbTara;

e CO3/IaHHME YCJIOBHM ISl pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIE0BATENbCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus otBonutTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 Jaca B HEJICIIO).

[Ipennaraemerii B mporpamme Mo (¢uU3MKe TMEepedeHb TabOpaTOPHBIX W
MPAKTHUECKUX pPa0OT SBJISETCS PEKOMEHIOBAaHHBIM, YUYWTENb [eNaeT BbIOOp
MpoBeNeHUs J1abOpaTOpHBIX pPabOT H OMBITOB C YYETOM WHIUBHUIYyATHHBIX
oco0eHHOCTeH 00yUaroIuxcsl.



COAEPKXAHUE OBYYEHUA
10 KITACC

Paznea 1. @Pu3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®duzuka — Hayka o mnpupoae. HayuHble MeTOAbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponp skcriepuMeHTa W TEOPUH B TMPOLECCE TO3HAHUS MPUPOABI.
DKCNEpUMEHT B (PU3UKE.

MonenupoBanue (HU3NYECKUX SBICHUN W MporieccoB. HayuHble THMOTE3HI.
dusznveckre 3aKOHBI M TEOPUHU. [ PaHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUS.

Ponp u Mecto ¢uzuku B GOPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpPA, B TPAKTUYECKOU JICSITEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBeie W TU(POBBIE W3MEPUTEIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBmwkeHre. OTHOCUTETBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusl.

Ilepemernienne, CKOpOCTh (CpemaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepHaIbHONH TOUKH, WX IMPOCKIMH HAa OCH CHCTEMbI KOOPJIMHAT.
CrnoxxeHue nepeMenieHuid U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE TMpsSIMOJIMHENWHOE naBuxkeHue. [paduxu
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U TMEepeMelIeHUs
MaTepuagbHON TOYKH OT BPEMEHHU.

CBoboaHoe nageHue. YCKOpEeHHe CBOOOTHOTO Ma CHUS.

KpuBonuueitHoe  nBWkeHue. J[BMKEHHME  MaTepualbHOM  TOYKHA IO
OKPY>KHOCTH C MOCTOSIHHOW I10 MOIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHAA
ckopocTs. [lepuon u yacrora oOpaiuenus. LleHTpocTpeMHuTETbHOE YCKOPEHHUE.

TexHHYecKkne yCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: CIHUIOMETD,
JNBUKECHHUE CHAPSAOB, LIEMHbIE U PEMEHHBIE TIEPENAYU.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, UIUTIOCTPALUS] KHHEMAaTUUECKUX XapaKTEPUCTUK
JBUKCHHS.

[IpeoOpazoBanue IBMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habntonenue aBvkeHust Teyia, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne yCKopeHHsl CBOOOAHOTO MaIeHusl.

Hamnpasnenne ckopocTu npy JBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne HEpaBHOMEPHOI'O ABMIKECHHS C LIEJBIO ONPEAEICHUs MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLIEHUS MEKIY IIYTAMH, IPONACHHBIMU TEIOM 3a
NIOCJIEAOBATENIBHBIE PAaBHBIE IIPOMEXKYTKM BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBHKEHHUM C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBUKEHUS IAPUKA B BA3KOU JKUJIKOCTH.

N3y4denune ABM>KEHUS Tela, OpOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuka

[Ipuanun  orHocutensHOCTH  lamuies.  Ilepebii  3akoH  HbroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoi 3akon HsroroHa
IUIsL MaTepuanbHOU TOukH. Tpernii 3akoH HproTOHA U1 MarepualIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepBasg kocMuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunpl TpeHus (MOKos, CKOJIbXeHUs, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs! CKOJBXEHUS U cuja TpeHus mokos. KoadduimeHnt tpenus.
Cuita conpoTUBIICHUS NPU JBIKCHHUM TeJa B )KUIKOCTH WM Tase.

[ToctynarenpHOE M BpalllaTelbHOE IBUKEHHE a0COTIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBl OTHOCHUTEIBHO OCH BpauieHusa. llmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHMYeCcKne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TMOAIIUITHUKH,
JBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLHH.

CpaBHEeHHE MACC B3aUMOJICHCTBYIOIIMNX TEI.
Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JedopMaliii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUU.
CpaBHeHUE CUJT TPEHUS MIOKOS, KAYEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecHUs TBEPIOTO Tena. Buibl paBHOBECHSI.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol
N3yuenue npuxeHus: Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B TMPYKHHE U
pe3MHOBOM 00pasIle, OT ux Aehopmaluu.

UccnenoBanue ycioBuii paBHOBECHS TBEPAOTO TeJla, HMMEIOMIETO OCh
BpalleHUs.

Tema 3. 3axkonwl coxpanenus 6 mexanuke

Nmnynbe marepuaibHOM TOYKM (Tena), CHCTEMbl MaTepUalbHBIX TOYEK.
Nmnynbe cWiibl U M3MEHEHUE HMITYJIbCA Tela. 3aKOH COXPAHEHHUSI HMMITYJIbCA.
PeaktuBHOE NBUXKEHHUE.

PaGota cuiibl. MOIIIHOCTH CHJTBI.

Kunernueckass sHeprusi MaTepualbHONW TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKON IHEPTHH.

[TorennumanbHas SHEPrus. [TorennumanbHas SHEprus yIIpyTO
neopmupoBaHHOi — TpykuHbl.  [loTeHuuManbHast  2Heprust Tena  BOIU3H
MMOBEPXHOCTU 3EMJIH.

[TorenmanbHbie U HENOTCHUWAIbHBIE  CHUJIBL Csi3p  paboThl
HEMOTEHUHUAJIBHBIX CHJI C U3MEHEHUEM MEXAHMYECKOW SHEPrUU CHUCTEMBI TElL
3aKOH COXPAHEHHUSI MEXaHUYECKON YHEPTHUU.

VYnpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4YecKkne yCTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
PYKUHHBIA MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

[Tepexon moTeHIIMATBHON YHEPTUU B KHHETHUECKYIO M 0OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3yuenne abCoOMOTHO HEYNPYTOTro yapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MASTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHUITBI C U3MEHECHHUEM MEXaHUUYECKON YHEPTUU
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa.

Paznen 3. MosiekyisipHas pU3MKa M TEPMOAUHAMHKA
Tema 1. OcHoebl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETUUYECKOM T€OPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapaktep IBHKEHUA WU
B3aMMOJICMCTBUSL 4YaCTHUI[ BemecTBa. Moaenu CTpPOEHHS Ta30B, XUIAKOCTEH U
TBEPIBIX TeI U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieieh. Macca u
pa3mepsl Mosekyi. KonnuecTBo BemecTBa. [locrosnnas ABoraapo.

TenoBoe paBHOBecue. Temreparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  ugeanbHoro raza. (OCHOBHOE  YpaBHEHHME  MOJEKYJISIPHO-
KMHETUYECKON TEOpUU HJeallbHOro Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa
CpelHEel KHUHETHUYECKON HSHEpruu TEIUIOBOro JABWKeHusi yactul] raza. Illkama
temreparyp KensBuHa. ['a30Bbie 3akoHbI. YpaBHeHHe MenpaeneeBa—KnanenpoHa.
3akon JlanpToHa. M30mpoliecchl B UI€aIbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BelecTBa. [ paduueckoe MpeacTaBlICHUE H30IMPOIECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuueckue yCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnBITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUH.

OnbIThl 10 U PY3UH KUIKOCTEN U ra30B.

Monenb OpOyHOBCKOTO ABMIKEHHS.

Mopenb onwita lTepHa.

OTBITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aMMOJIECHUCTBHS.
Mopens, HTHOCTpUpYOLas NPUPOAY AABICHHS T'a3a HA CTEHKH COCyaa.
OnpIThl, WIIIOCTPUPYIOIIUE YPAaBHEHHE COCTOSHHUS HJI€AJIBLHOTO
rasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Ornpenenenue Macchl BO3/lyXa B KJIIACCHOW KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATBI, JABJICHUS U TEMIIEPATYpPhl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXK/1y TapaMeTPaMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogebl mepmoOuHamMuKu

TepmoanHaMuueckas cucreMa. BHyTpeHHss1 SJHEPTUsl TEPMOAUHAMUYECKOU
CUCTEMBI M criocoObI € u3mMeHeHus. KonudecTBo TEIoTel U pabora. BHyTpeHHs s
SHEPrus  OJHOATOMHOIO  WJAealbHOro  raza. Buasl  Temionepenadu:
TEIMJIONPOBOJHOCTh, KOHBEKILIMS, U3Iy4eHUE. YIelbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEMmnoThl pH TEIIONEpeIaye.

[Tonsitue 06 ammabGatHOM mporecce. I[lepBwiif 3aKOH TEPMOAMHAMHUKH.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMMKHM K H3ompoieccaM. [paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon Tepmomunamuiku. HeoOpaTuMocTh MHpOILIECCOB B MPUPOJIE.

TennoBble MammuHbl. [IpyHOKMOBI JEUCTBUS TEIUIOBBIX MAILIMH.
[IpeoOpa3zoBanus H»HEpruM B TEIUIOBBIX MamuHaX. KoadduiumeHt moiae3Horo
neiictBusa TeruioBod MamuHbl. [ukn KapHo u ero kosdduimMeHT moiae3HOoro
NENCTBUA. DKOJIOTMYECKUE MPOOIEMbI TEMI0IHEPIETUKHY.



TexHuueckue ycTpoilcTBA M NPAKTUYECKOE TNPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CTOpaHwsl, OBITOBOW XOJIOIUIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHnne BHYTpPEHHEW SHEPTUM Tella MPH COBEPIICHUU PabOTHI: BBLUIET
npoOku w3 OYyTBUIKM TOJA JCHCTBHEM CXKaTOTO BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHHUsl (BUICOAEMOHCTpAIH).

N3menenune BHyTpeHHEH dHEPTrUM (TeMIlepaTyphbl) Teja MpHU TeIuionepeaaye.

OnelIT 1O aguabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Monenu napoBoi TypOHWHBI, IBUTATENISI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne ynenpbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeuwjecmea. Pazosvie nepexoovl

[TapoobpazoBanue u koHAcHcauus. VcmapeHue u kurneHue. AOCOMIOTHAsT U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwlileHHblld Tap. VYaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JTaBJICHUS.

Teépnoe temo. Kpucrammueckue u amopdHbie Tesia. AHU30TPONUS CBOMCTB
kpuctaiuioB. JKuakue Kpuctamibl. CoBpeMeHHble Marepuaibl. llnaBinenue u
KpUCTaJUIM3aus. YieiabHas Teriora miasinenus. Cyonumanms.

VYpaBHEeHUE TEIJIOBOTO OaIaHca.

TexHuueckue yCTPONCTBA M NPAKTUUYECKOEC NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAIIOPUMETP, TEXHOJOTUH MOJYUYEHUSI COBPEMEHHBIX MaTepHalIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEpEHHUsI BIAXKHOCTH.

HaGnronenue HarpeBanus U MJIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTRA.

JleMOHCcTpalus KpUCTAJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mepenne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znea 4. DileKTpOAMHAMHKA
Tema 1. Dnekmpocmamuxa
Onextpuzauust Ted. OJEKTpUYecKuil 3apsan. JlBa Buaa >3IEKTPUUYECKHX
3apsiioB. [IpOBOAHWKH, NUAIEKTPUKUA U TMOJYHIPOBOAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
BzaumopeiictBue 3apsanoB. 3akoH Kymona. TouedHbIl 7€KTpUYECKUNA 3apsil.
Onekrpuueckoe noie. Hanpsoxk€HHOCTh anexTpudyeckoro noss. [IpuHoun



CYyHEPHO3ULAN DJEKTPUUECKUX TMoyie. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJIS.

PaGota cui anekrpocrarudeckoro noss. [lorennuan. PazHocTs moTeHInanos.
[IpoBOOHUKM M [OHUANEKTPUKUA B DIEKTPOCTATHUECKOM Tose. JuanexTpuueckas
MIPOHUIIAEMOCTb.

OnexrpoéMkocTb. KonaeHcarop. DeKTpoEMKOCTh TUNIOCKOTO KOHJEHCATOPa.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

TexHuYecKne yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHE: JIIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTATHUUECKasl 3allMTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KOH/IEHCATOp, KOIIMPOBAJIBHBIN almapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMIT JAEUCTBUS MIEKTPOMETPA.

B3anmonericTBue HaIEKTPU30BAHHBIX TEJ.

DJNEKTPUUECKOE I10JIE 3apSKEHHBIX TEJI.

IIpOBONHMKH B 3IIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHcaropa oOT IUIOMIAau
IJIACTUH, PACCTOSHUA MEXy HUMHU U JUIJICKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
W3mepeHne 3MeKTpOEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoannbtii 21exkmpuyeckuii mok. Toku é paznuunpix cpeoax
ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounnkn Toka. Cuna Toka. [locTOSHHBIN TOK.
Hanpsioxenue. 3akon Oma 115 y4acTKa LETH.
DNEKTPUYECKOE CONPOTUBJICHUE. YAEIBHOE COINPOTHBICHHE BELIECTBA.
ITocnenoBarensHOE, IapajuIeIbHOE, CMELIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pabora osnekrpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTh
AIEKTPUYECKOTO TOKA.
DNEeKTpOoABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKA.
3axon OMa J1si TOJTHOM (3aMKHYTO#) 3NeKTpruueckoit nenu. KopoTkoe 3aMbIKaHuE.
ONEeKTpOHHAsT  IPOBOAMMOCTH  TBEPABIX  METAJUIOB.
3aBUCUMOCTbH COIPOTUBIICHUS METAJJIOB OT Temneparypbl. CBEpXITPOBOAUMOCTb.
DJIEKTPUYECKHUM TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynmpoBOAHUKH. CoOcTBEeHHass M TMpUMECHass  IPOBOAMMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoza. [1oaynpoBoJHUKOBbIE PUOOPHI.

DJEeKTpUYeCKuii TOK B  pacTBOpax U  paciulaBaX  dJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLMALMS. DIEKTPOIHU3.



OJNIeKTpUUYECKUl TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monnus. [1nazma.

TexHu4yeckrue YCTpPOMCTBA M MPAKTUYECKOE TMPHUMEHCHHUE: aMIIEPMETD,
BOJILTMETpP, PEOCTaT, HCTOYHUKHU TOKA, OJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA JTHO,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, TTOTYPOBOTHUKOBBIN TUO/I, TATbBAHUKA.

Jlemoncmpayuu

I/I3MepeHHe CHUJIbI TOKA W HAITPAKCHU .

3aBHCUMOCTbD COIMPOTHUBIICHUA HTUITHMHAPHUYCCKHUX IIPOBOAHUKOB OT JJIMHBI,
momaaun morncpeyYHoro CCUHCHUA 1 Marcpuruajia.

CMmemaHHoOe COCAUMHCHUC ITPOBOJHUKOB.

[Ipsmoe wu3MepeHHe OJIEeKTPOABWXKYLIEH cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOT'O MIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCUMOCTB CONPOTHUBIICHHS] METAJUIOB OT TEMIIEPATYPBHI.

ITpoBOAMMOCTE IEKTPOIUTOB.

HckpoBoii paspsa U MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS TPOBOAMMOCTD THOAA.

Vuenuueckuii sxcnepumenm, nabopamopmuie pabomol

N3ydyenune cMenaHHOro COETMHEHMS PE3UCTOPOB.

W3mepeHne aMeKTpOABMKYIEH CHIIBI MCTOYHWKA TOKA M €r0 BHYTPEHHETO
COTIPOTHBIICHHUSI.

HaGmronenue anekrponusa.

MexnpeaMeTHblie CBA3HU

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiacce OCYILIECTBISIETCS C
y4€TOM COJIEpXkKAaTEIbHBIX MEXKIIPEIMETHBIX CBsI3€d € KypcaMHM MaTeMaTHKH,
OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4yHOIO
NO3HAHMS: SIBICHUE, Hay4dHbIM (hakT, rumores3a, (puU3nMyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOZEHHUE, IKCIIEPUMEHT, MOAEIMPOBAaHUE, MO/IEb, U3MEPEHUE.

Mamemamuka: pemieHWe CHUCTEMBI ypaBHGHUH, IJWHEHHas QyHKIUA,
napabouna, runep6osna, ux rpauku U CBOKWCTBA, TPUTOHOMETPUUYECKUE (QYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMH Ha OCU KOOPAMHAT, CJI0KEHHE BEKTOPOB.

bBuonocusa: mexannueckoe JIBWKEHHE B KMBOW mpupozae, AMpdy3us, ocMmoc,
TETUI0OOMEH >KMBBIX OPraHM3MOB (BUBI TEIJIONEPENadn, TETUIOBOE paBHOBECHE),
AIIEKTPUIECKUE SIBICHUS B KUBOU MIPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI, KHUAKOCTEH U



ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: BNaxHOCTH BO3/AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUKEHUN C HCHOJIB30BAHHEM MEXAaHU3MOB,
y4€T TpEHUsS B TEXHUKE, MOAIIMIHUKYN, HCIOJb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJbCa B TEXHUKE (pakeTa, BOAOMET M JIpyrue), JBUTATellb BHYTPEHHETO
CropaHus, napoBas TypOHWHa, ObITOBOM XOJIOAWJIBHUK, KOHJIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUSI COBPEMEHHBIX MaTepuaaoB, B TOM YHCII€ HAHOMATepUaloB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTpYUHBI MIPUHTED, AIIEKTPOHATrpEBaTEIIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaTbBAaHUKA.

11 KUIACC

Pa3znea 4. DileKTpOAMHAMHKA

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKYUSA

IloctostHHBIE  MarHmThl.  B3amMmopeilicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mnone. BekTtop MarHuTHOM WHAYKUMH. [IpuHUMD Cyneprno3uiuu
MAarHMTHBIX MoJiel. JIMHUM MarHuTHOM WHAYyKIMU. KapThuHa JTUHUNA MarHUTHOU
WH]IYKIMH MO0JI MOCTOSIHHBIX MarHUTOB.

MarautHOE€ TONIE TPOBOAHMKA C TOKOM. KaprmHa JMHUHA WHIYKUWAH
MAarHUTHOTO TIOJSL JUJIMHHOIO MPSIMOTO IPOBOJHHKA M 3aMKHYTOIO KOJIBIIEBOTO
MPOBOJHUKA, KAaTyIIKK ¢ TOKOM. OnbIT IpcTena. BzanmoeicTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuna Jlopenua, e€ Moay/Ib U HampaBlieHUE. J[BU)KEHHE 3apsHKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SIBiienne  dneKTpoMarHuTHOW HMHAYKUMHU. [IOTOK Bekropa MarHUTHOM
WHAYKIAW. OJEKTPOJABWXKYyIIas Cwia HWHAYKOHU. 3aKOH 3JJIEKTPOMAarHUTHOMN
unnykuuu Gapanest.

BuxpeBoe »smekTpuueckoe Imosie. OJIEKTPOABUKYIIas CWia HHIYKIUU B
IIPOBOJTHUKE, NBHXKYIIEMCS MOCTYIATEILHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTB.  SIBJICHME CaMOMHAYKLUMH. OJEKTPOABIKYIIAsS  Cuja
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTyLIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4yeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, JJICKTPOMATHUTBI, 3JEKTPOJBUIaTeNlb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YacTUIl, HHIYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOIO IMyYKa MAarHUTHBIM TOJIEM.
JIvHUYM MHYKIMA MAarHUTHOTO MOJIS.
B3anmonelicTBue AByX MPOBOIHHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AIIEKTPOJIUTA.
SIBNIeHNE ANEKTPOMArHUTHON MHIYKIIHAH.

IIpaBuiio Jlenna.

3aBHCUMOCTD SHCKTpOI[BI/DKYHleﬁ CWJIbl MHAYKIIUU OT CKOPOCTHU M3MCHCHUA
MAarauTHOI'O ITIOTOKaA.
SIBneHue CAMOMHAYKIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHre MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

HccnenoBanue NelcTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
UccnenoBanue siBiCHUS AIEKTPOMArHUTHON UHIYKIIUH.

Pa3nea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMazZHUMHble KONEOAHUSA

Konebarenbnast  cuctema.  CBoOOIHBIE ~ MEXaHUYECKHE  KOJIEOAHUSI.
I'apmonnueckue konebGanus. Ilepuon, wactora, ammumryga u ¢asza KoieOaHUU.
[IpyxvHHBIM MasATHUK. MareMaTH4ecKui MasTHUK. YPABHEHHE I'apMOHHMYECKHX
koneOanuii. [IpeBpariieHue 3HEpruu Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit koHTYp. CBOOOAHBIE DSJIEKTPOMATHUTHBIE KOjleOaHUsS B
ujeanbHOM KOJeOaTeIbHOM KOHTYype. AHAJIorus MexXAy MEXaHUYEeCKUMU U
AIIEKTPOMArHUTHbIMUA ~ KojeOanussMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPrUH B UJIeaJTHLHOM Koje0aTeIbHOM KOHTYE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeIHYK€HHBIE 271€KTPOMAarHUTHBIE KOJIeOaHNS.

[Tepemennsbiii  Tok. CHHycCOMAQIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ M JEHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HaNPsHKCHUS.

Tpauchopmarop. [IpousBonctBo, nepemada U MOTPeOICHUE DIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKU MPH MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
MCIIOJIb30BaHMS JJIEKTPOIHEPTUU B OBCEAHEBHON KU3HU.

TexHuueckue ycCTpOHWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIEepeIay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosneOaTebHOM CUCTEMBI (MPYKUHHBINA WU
MaTeMaTUYECKUN MasTHUK).



Habnronenue 3aryxaromnux KojaeOaHui.

WccnenoBanne CBOMCTB BbIHYKJICHHBIX KOJIEOAHUM.

Habntonenue pezonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOaHMUS.

OcmuutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu 1oCIEenOBaTeIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TUHUAN AJIEKTPOTISPEIaqH.

Vuenuueckuii sxcnepumenm, 1abopamopHie pabomol

UccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJlbIX KOJI€OAaHUHM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIETHM U3 MOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKW U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHBLE 60JIHbL

MexaHndeckue BOJIHBI, YCIIOBUSI pacnpocTpaneHud. Ilepuon. CkopocTb
pacnpoCTpaHeHUsT W JUIMHA BOJIHBL. llomepeuHble W MPOAOJIBHBIE  BOJIHBL.
WNuTtepdepentus u qudpaxiius MEXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3Byka. [poMkocTs 3Byka. Bricora toHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. YCIOBUS U3IIYyUEHUS SJEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BexktopoB E, B, V B snekrpomarautHoil BosiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUeE, MpesioMJIeHUe, Toisipu3anus, audpaxuus,
unrepdepenius. CKOpoCTh IMEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMAarHUTHBIX BOJH. [IpuMeHEeHHE >IEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguoOCBsI3U U TeNeBUACHUA. Pagronokarusi.

DIEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEbI.

TexHuueckue yCTPONCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YIBTPA3BYKOBasl IUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHECHHE MOMIEPEUHBIX U MPOJOIBHBIX BOJH.

Koneb6mromeecs Teno Kak UCTOUYHUK 3BYKa.

HaGmonenue orpaxeHus ¥ NpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habmntonenue untepdepeHnu U Audpakiimiy MEXaHU4eCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTUTYION U
4acTOTOM KosieOaHUM.



HccnenoBanne CBOMCTB AIEKTPOMATHUTHBIX BOJIH: OTPAaKEHUE, PETIOMIICHUE,
noJisipu3anus, Tudpakuus, UHTepdepeHus.

Tema 3. Onmuka

['eomerpruueckas onrtuka. lIpsMonuHENHOE pacnpoOCTpaHEHHUE CBETa B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHne cBeta. 3aKOHbI OTpakeHus cBera. [locTpoeHue n3o00pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHUS! CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomnenus. l[lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yroa MOJHOTrO
BHYTPEHHETO OTPaKCHUS.

Hucnepcust ceeta. CnoxHbIi cocTaB Oenoro ceera. L[Ber.

CobOuparoniie ¥ pacceuBaroniye JIMH3bL. ToHKas JuH3a. DOKyCHOE
paccTossHHE W ONTUYecKas cuia TOHKOM JMH3bL. [locTpoeHue m300pakeHUl B
COOMPAIOIINX U PACCEMBAIOIINX JHMH3aX. DopMyna TOHKOW JHH3BL. YBEITUYCHHUE,
JTaBaeMO€ JIMH30MH.

[Ipenensl NPUMEHUMOCTHA FEOMETPUUECKOM ONTHKH.

BonnoBas onrtuka. WuTtepdepenunss cBeta. KorepeHTHbIE HMCTOYHUKH.
VYcioBust HaOMIOACHUST MAaKCUMyMOB W MHUHHUMYMOB B HWHTEphEpEHITMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakmus cBera. JudpaknuonHas peméTka. YCIoBUE HAOIIOIECHUS
[JIaBHBIX ~MAakKCUMyMOB TIpH MaJAE€HUM MOHOXpPOMAaTWYE€CKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUueckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmapar, MNPOEKUMOHHBIM ammapar, MHUKPOCKON, TEJIECKON, BOJIOKOHHAS
onTuKa, TudpakuoHHas pemeéTKa, MoISPOuI.

Jlemoncmpayuu

[IpssMoMHEHHOE pacHpoCTpaHEeHHE, OTPAKEHHWE U TPEJIOMIICHHE CBeTa.
OnTtuyeckue mpudOpPHI.

[TomHOE BHYTpEeHHEE OTpakeHne. MoJienb CBETOBO/IA.

HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.

Monenu MUKPOCKOIIA, TEJIECKOIIA.

Habntonenue nnrepdepeHiu ceera.

Habntonenue audpakiuu ceera.

Habmronenune aucnepcuu cBera.

[Tony4yeHue cexTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yeHue crexTpa ¢ MOMOIIbIO TUPPAKITUOHHON PEIIETKH.

HaGmronenue nonspu3anum cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuwl



N3Mepenue nokazaresisi IpejoMIICHUS CTEKIIA.
UccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.
Habntonenue aucnepcuu cBera.

Pa3znesn 6. OcHOBBI ClIeIIUATILHOM TEOPUH OTHOCUTEILHOCTH
I'pauupsl  OPUMEHMMOCTHM  KJIIACCHMYECKOM  MexaHuku.  Ilocrymnarsl
CHeuuaIbHON TEOPUHU OTHOCUTEIbHOCTU: NHBAPUAHTHOCTh MOJYJISl CKOPOCTHU CBETA
B BaKyyMe€, IPUHIIUII OTHOCUTEIIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHU U COKpAIICHHUE
JUTHHBI.
OHeprus 1 UMILYJIbC PEISTUBACTCKON YaCTHILIBI.

CBsi3b Macchl ¢ HEPrUel U UMITYJIbCOM PEIIATUBUCTCKOW YaCTHUIbI. DHEPTHs
IIOKOSI.

Paznen 7. KBanToBasi puzuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®oronsl. opmyna [Inanka cBsizu 3HEPrun GOTOHA C €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (POTOHA.
OtkpeiTue u uccnenoBanue poroddpdexra. OnwiTel A. I. CtoneToBa. 3aKOHBI

dotoaddexra. Ypasuenue OuHiuTerHa mna dotodddexra. «KpacHas rpaHuiia»
dbotoaddekra.

JlaBnenue cBera. OnwiTel I1. H. JIleOGenera.

XUMHYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpPOMCTBA U TMPAKTHUECKOE MPUMEHEHHE:  (POTOIIEMEHT,
doromaTyuk, coHeqHast OaTapes, CBETOANO/I.

Jlemoncmpayuu

®otor(PeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTo3ddexTa.
CBeToanos.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopaa mo paccesHuro o -4acTHIl.
IInanerapnas mopens aroma. lloctynmarsr bopa. W3nydenwe m mnomiomieHwne
(GOTOHOB TIpW TEpexoje aroMa ¢ OJHOTO YPOBHS PHEPTUU Ha Apyroil. Bumbl
cnexTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOOPOAA.

BonnoBreie cBoiicTBa wactuu. Bomnbl ne bpoinsa. KopryckynsipHO-BOIHOBOM
Iy aJIu3M.

CHoHTaHHOE U BBIHYK/IEHHOE U3ITy4YCHHE.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHBIN
aHanu3 (CIEKTPOCKON), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Monens onsiTa Pezepdopra.

Onpenenenue IIMHBI BOJIHBI Ja3epa.

HaGmronenne muHEHYaThIX CIEKTPOB U3TyYCHHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomaol

Habntonenue nuHeHyaToro crexrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JI0KA3bIBAIOIINE CJOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocrapa
paauoakTuBHOTrO u3nydeHus. CBolictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
Bnusinne pagnoakTMBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE NMpoTOHA M HeuTpoHa. HyknonHas mognens siapa leitzenOepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tomsl.

Anbda-pacnaa. ONEeKTpOHHBIM W TO3UTPOHHBIM Oera-pacnan. [‘amma-
U3JIydeHue. 3aKOH paIMOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTES sep.

Anepnsiii peaktop. TepMosinepHbiii cunTe3. IIpoGiemMbl U MEPCHEKTUBBI
SIEPHON SHEPreTUKU. DKOJIOTHUYECKHUE ACTIEKTHI /IEPHON IHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTonbl HaOMIOACHUS U PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTallbHbIe B3auMozeicTBusl. EAMHCTBO (pu3nyeckoi KapTUHbBI MHpA.

TexHuveckue yCTporucTBa U MPaKTUYECKOE MPUMEHEHHE: TI03UMETP, KaMepa
Buiibcona, siaepHblil peakTop, aroMHas bomoa.

Jlemoncmpayuu

CY€TuMK MOHU3UPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomol

NccnenoBanue TpekoB yacTull (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTbI AaCTPOHOMMH M ACTPOPU3UKH
DTanbl pa3BUTUA acTpoHOMUH. [[puKiIagHOE M MUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMH.
Bun 3Bé3mnoro Heba. Co3Be3qusi, sSpKUe 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBHOKEHUE.
CoiHegHas cucreMa.

Comune. ConHeuyHass akTMBHOCTh. Mctounuk nsHepruu ComHIa ¥ 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKU. JluarpamMma «CHEKTpajdbHBIA Kjacc —
CBETUMOCTBY». 3BE31bl IVIABHOM IOCIEA0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]] INIABHOM MOCJIEI0BAaTeIbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U dBoonuu CoHIa U
3BE3/1. DTallbl )KU3HU 3BE3I.

Muneunbiii Iyt — Hama [Manaktuka. Ilomokenue n aBwxkenue CoyiHIA B
lNanaxtuke. Tunsl ramaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B Apax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab6ma. Pazberanue rajakTuk.

Teopus bosbmioro B3psiBa. PennkroBoe usiydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie nmpoOiemMbl aCTPOHOMUMU.

Vuenuueckue naonrooenus

HaOntonenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKCHUA TSI ONPEIeTICHUsT TIOJIOKEHUST HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE c03Be3A1si CEeBEPHOro NOJyIIapus U IPKUE 3BE3BI.

Habntonenus B teneckon Jlynsl, mnanet, Mueunoro [1ytw.

O0o01maroniee NOBTOpeHue

Ponb ¢Qu3uku u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHMYECKOIA,
COIMAJIBHON U 3THYECKON cdepax AesTeTbHOCTU YeIOBEKa, POJIb U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MUPA, pOJib (PU3UUECKON TEOpUHU
B (opMuUpOBaHUM TPEIACTABICHUN O (QuU3MUECKOM KapTHHE MHpa, MECTO
(br3UYECKON KapTUHBI MUpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O NPUPOJIE.

MexknpeaMeTHblie CBA3HU

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsIETCS C
y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C KypCcaMHM MaTeMaTHKH,
OMOJIOTUHU, XUMHH, TeOrpapuu U TEXHOJIOTHH.

Medsicnpeomemnvie nonsmusi, CBSI3aHHBIE C WU3YYEHHEM METOAOB HAYyYHOIO
NO3HAHMS: SIBICHUE, Hay4dHbIM (akT, runores3a, (pu3nMyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOEHNE, IKCIIEPUMEHT, MOAEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHUEe CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXKJIECTBO, BEKTOPbl MU MX IPOEKIMU HA OCH KOOPIMHAT, CIOKEHUE BEKTOPOB,
IPOU3BO/IHBIE 3JIEMEHTApHBIX (PYHKUUN, NPU3HAKK TON00US TPEYroJIbHHUKOB,
OTpEJIENICHHE TIOMIAIN TUIOCKUX PUryp u 00bEMa Ted.

buonozusn: snekTpuueckue SBICHHUS B JKUBOW NpHUpONE, KojeOareabHbIE
JBWKCHHS B KUBOW IPUPOJE, ONITUYECKUE SIBJICHUS B KMBOW NPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIUITMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIU3.



l'eocpagpus: MarHUTHBIE TIONIIOCA 3€MJIM, 3alleKd MAarHUTHBIX PV,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, MTPEACKA3aHUE 3eMIICTPSICEHUI.

Texnonoeus: JHWHUM DJIEKTPONEPENAY, TEHEPATOp IEPEMEHHOTO TOKa,
ANEKTPOABUIATENIb, WHAYKIHMOHHAS I€4b, paaap, PaaUONPUEMHHUK, TEIECBU30D,
anTeHHa, Tenepon, CBY-medb, MPOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJTHeYHast OaTtapes.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA MNPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusznka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHusi (0a30BbIi YPOBEHb) JOJKHO OOECHEUUTHh JTOCTHKEHHE CIICTYIOIIUX
JMYHOCTHBIX, METAMPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPe3yNbTaThl OCBOCHHUS yueOHOro npeameTa « DU3uKay AOIKHBI
OTpaxarb TOTOBHOCTh U CIIOCOOHOCTh OOYyYarOUIMXCs PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEHW TMO3HUIIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIlMN, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pPacUIMpPEHUE >KU3HEHHOTO
OMbITa U OMNbITA ACATEILHOCTH B MPOLIECCE peaiu3allid OCHOBHBIX HaNpaBiIeHUN
BOCIIMTATEIIbHOW I€SITENIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3UIIMK 00YYarOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA;

MPUHATHE  TPAJUIIMOHHBIX  OOIICUETOBEUECKUX  TyMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO JIEATEIIBHOCTh B UHTEPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYTPABJICHUU B 00pa30BaTEIbHOM OpraHu3aIiy;

YMEHHE B3aUMOJICHCTBOBATH C COLMAIbHBIMA HHCTUTYTAMHU B COOTBETCTBUU C
uX QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) NIAaTPUOTHYECKOTO BOCTIUTAHHUSA:

c(hopMUPOBAHHOCTH POCCHUICKOU TPaXTaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYIAPCTBEHHBIM CUMBOJIaM, JOCTHXKECHUAM
POCCHIMCKHX YYEHBIX B 00JIACTH (PU3MKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIE B
NESTEbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MTOCTPOSHHUE YCTOMIMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHNE K MHUPY, BKJTFOUAst SCTETUKY HAyYHOTO TBOPUYECTBA,
PUCYIIETo (PU3HIECKON HAyKe;



5) Tpy1oBOro BOCIIUTAHMSA:

UHTEPEC K Pa3iIudHbIM cepaM MpodeccuoHaNbHOU NEATEILHOCTH, B TOM
YHUCJIC CBA3aHHBIM C (PM3HUKOHN M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymel mpodeccuu U peain30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(bu3HKY HA TIPOTSHKEHUH BCEH KU3HU;

6) 3K0J1I0TMY€eCKOro BOCIIMTAHUSA

c(hopMHUPOBAHHOCTh SKOJOTHYECKOM KYJIBTYpPHl, OCO3HaHHE ITI00AIBHOTO
XapakKTepa IKOJOTHUECKUX MTPoOIeM;

IJIAHUPOBAHWE U OCYILECTBICHUE JEUCTBUN B OKPYXKAIOIIECH Cpelle HA OCHOBE
3HAHMUSA LEJIe YCTOMUYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacliMpeHue ONbITa ACATEIBHOCTH 3SKOJOTMYECKOW HANpaBIECHHOCTH
HA OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (DU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEITENbHOCTH, TOTOBHOCTh B IIPOILECCE
u3ydeHus:  (U3MKKA ~ OCYIIECTBISTH  IPOEKTHYHD UM  HCCIEAO0BATEIBCKYIO
NEATEIIbHOCTh MHAUBHUYAJIbHO U B IPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
basoBble Jloruyeckme aeiicTBUS:
CaMOCTOATENLHO  (opMyIMpOBaTH U aKTyallM3WpPOBaTh  MPOOIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENEIATH LN IEATEIIbHOCTH, 33/1aBaTh MAPAMETPBI U KPUTEPUH UX
JTOCTHXKCHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W NPOTUBOPEUHS] B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSIX;
pa3pabarbIBaTh TUIAH PEIICHUS TMPOOIEMBI C YIETOM aHaTN3a UMEIOIIUXCS
MaTepHualbHbIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyIbTaTOB
LEJIAM, OLIEHUBATh PUCKU MOCIIEICTBUN AEATEIbHOCTH;
KOOPJAMHHUPOBAaTh W  BBHINONHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUN KU3ZHEHHBIX MPOOJIEM.

Bba3oBbIe ucciienoBarejLCKUe JeHCTBUA:
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KIIFOUEBBIMU OHATUSIMHA U METOAAMHU
busznyuecKon HayKH;



BJIQJICTh HABBIKAMU y4€OHO-HUCCIIE0BATEIbCKON U MPOEKTHON JesITeIbHOCTH
B 0051aCTH (DPU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOZOB peUIeHHs 3a1ad (PU3UUYECKOTO COAEp>KaHUsS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IO3HAHMS;

BIAJIeTh BUJAMH JIEATEIbHOCTU 110 IMOJYyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEpIpEeTauy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3JIMYHBIX Y4EeOHBIX
CUTYyaIIUsIX, B TOM YHCJIE IPU CO3JaHUM YICOHBIX TPOEKTOB B O0IACTH (PU3UKH;

BBISIBIIATh MPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlH3UpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ PpEeLICHHs, HAXOAWTh apryMEHTHl Ui J0Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHaNM3UpPOBaTh TOJNYYEHHBIE B XOJE pEIICHUS 3aJa4d  Pe3yJbTaThl,
KPUTHUYECKH OIEHUBATh MX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3aJauyd B 0Opa30BATEIbHOMN
JesITeIbHOCTH, B TOM YHCJIE TIPU U3yYE€HUHU (PU3HKH;

JaBaTh OL[EHKY HOBBIM CUTYallHsIM, OLIEHUBATh PUOOPETEHHBIHN OIBIT;

yMETh TMEPEHOCUTh 3HAHUA MO (U3NKE B MPAKTHYECKYIO 00JIacTh
KUZHEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIbHBIEC TIOAXO/Ibl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33J1a4M, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.
PabGora c undgopmanueii:

BJIJIETh HABbIKAMHU NOJYy4YeHHUS MHGPOpMalUu (PU3NUECKOTO COJEp:KaHUs U3
VMCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK, aHAJIN3,
CUCTEMATH3alMI0 W HMHTEpIpEeTauuio WHGOPMALMHU PA3IUYHBIX BHJIOB U (HopMm
IIPEACTABIICHHUS;

OLIEHMBATh JIOCTOBEPHOCTh HH(OpPMaLIUY;

UCIIOJIb30BaTh  CpeACTBA  MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHWHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3AIIMOHHBIX
3a7a4 C COOJIOJEHHEM TpeOOBAaHUM SPrOHOMHMKHM, TEXHUKH O€30IMMacHOCTH,
TUTHCHBI, PECypPCOCOCPEIKECHMS, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
uH(opMaMOHHON GE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHMS B PA3IUYHBIX (opMarax ¢
y4€éTOM Ha3HAYCHHS WHGOPMAIMH | 1IEJICBON ayIUTOPHUH, BEIOUpAs ONITUMAIEHYIO
dbopMy TpeCTaBICHUS U BU3YyaTH3allUN.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe el CTBHUS:
OCYHIECTBIIATh OOLICHHE HA ypOoKaX (PU3UKHU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrno3HaBaTh  NPEANOCHUIKM KOHQUIMKTHBIX  CHUTyallMd M cMsr4arb
KOH(JIUKTBHI;



pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

[OHMMaTh U HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHOU
paboThI;

BbIOMpAaTh TEeMAaTUKy W METOJAbl COBMECTHBIX NIEHCTBUH € ydu&€TOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEMN Ka)/10r0 WIEHA KOJIJIEKTUBA;

OpPUHMMATh  LI€TM  COBMECTHOM  J€SATENIbHOCTH, OpraHu30BbIBaTb U
KOOPIAUHUPOBATh JEUCTBUS MO €€ JIOCTUKEHUIO: COCTABISTH IUIAH JIEWCTBHM,
pacupenensTh pojd C YYETOM MHEHUW YYaCTHHUKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOI paboThI;

OLIEHHBAaTh Ka4€CTBO CBOETO BKJIAJIa M Ka)KJIOTO yYaCTHUKA KOMaH/Ibl B OOIINHA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKThI, OLIEHUBaTb HWJEU C TO3UMLUUU HOBU3HBI,
OpUTHUHAIBHOCTH, MPAKTUYECKON 3HAYHMMOCTH;

OCYILIECTBIISAITh IO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PaA3JIMYHBIX
CUTYalsIX, IPOSBISITh TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHMBepcaJbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JESATEIBHOCTh B 00JIaCTU
GU3UKM U aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh W (OpMyIUpOBaTh
COOCTBCHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX M KAY€CTBEHHBIX
3aj1a4, TUIaH BBITIOJTHEHUS MPAKTHUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPETOYTEHUM;

JlaBaTh OIEHKY HOBBIM CUTYallUsIM;

pacCHIMPATh PaMKH Y4EOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMN;

JieNiaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Opath Ha cels
OTBETCTBEHHOCTD 3a pelIeHuE;

OIICHUBATH MPUOOPETEHHBIH OTIbBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO W TPOSIBICHHUIO JPYIUIIMH B 00JacTu
(bu3HMKHN, TOCTOSHHO MOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJ/Ib, SMOIIUOHAIbHBIA MHTE/ICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIQJCTh HaBBIKAMH  IIO3HABATEIIBHOM  pediekcMu  KaKk  OCO3HAHHUS
COBEPIIAEMBIX JEWCTBUM U MBICIUTENBHBIX IIPOLECCOB, HUX PE3YIBTATOB U
OCHOBAHHM,

WCITOJIB30BaTh MPUEMBI PEIICKCUH JIJIsi OLICHKW CUTYaIlud, BHIOOpA BEPHOTO
peueHus;



yMETh OILICHUBaTh PUCKH W CBOEBPEMEHHO MNPUHUMATh PELICHUS MO UX
CHIMKCHMIO;

NPUHUMATh MOTHUBBI M APryMEHTHl JPYyTHMX NP aHAJIU3€ PE3YJIbTaTOB
JESITSIIEHOCTH;

MPUHUMATH ceOs, TOHNMAas CBOM HETOCTATKU U JOCTOWHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBl IPYIMX IIPH aHajlu3e pE3yJIbTaToB
NEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B mporiecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBbI
no QusnKe 19 YPOBHSA CpeaHero ooOmero oOpa3oBaHUsS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATIBLHBIN WHTEJIJICKT, MpeATNoJararmni
c(hopMHUPOBAHHOCTH:

CaMOCO3HAaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHUE, BHJICTh HAIlpaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B cele;

CaMOpEryJIMpOBaHUs, BKJIIOYAIONIET0 CAaMOKOHTPOJb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCA K
AMOIMOHAILHBIM U3MEHECHHSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAITNH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHHIO TIEH |
yCrexy, ONTUMH3M, WHUIIMATHBHOCTh, YMEHHE JCHCTBOBATH MCXOIS M3 CBOMX
BO3MOXXHOCTEH;

AMIIATHH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSTHUC
IpYTHX, YYUTHIBATh €r0 TIPH OCYIICCTBICHHH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBUIO U COTIEPESIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTDH BHICTPAUBATh OTHOIICHUS
C APYTUMU JIOABMU, 3a00TUTHCS, MPOSBIATh HHTEPEC U pa3peniaTh KOHQIUKTHI.

INPEAMETHBIE PE3VYJ/IBTATBI

K xonity o0ydenus B 10 kj1acce npeaMeTHbIC pe3yabTaThl Ha 6a30BOM ypOBHE
JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHONW HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU WU
TEXHOJIOTMH, B TPAKTHYECKOU IESITENBHOCTH JIOAEH;

YYUTHIBATh TPAHUIBI TNPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJEIeH:
MaTepualibHas TOYKa, MHEpIMaIbHas CUCTeMa OTCUYETa, aOCOMOTHO TBEPOE TENO,
UJICaJbHBIN Ta3, MOAEIU CTPOEHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUUYECKUH 3apsi/i PU pelieHnn PU3NUEeCKUX 3a/1a4;

pacno3HaBaTh (HU3UYECKHE SIBICHUS (TIPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOJUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKECHUE,
CBOOOJIHOE TAJICHUE TeJl, IBUKEHUE MO OKPYXKHOCTU, WHEPIIUS, B3aUMOJICUCTBUE
Ten, AupQy3usi, OPOyHOBCKOE IBHKEHUE, CTPOCHHUE XKUAKOCTEH W TBEPHABIX TeEJ,
U3MEeHEeHHe 00bEMa Tell MpH HarpeBaHUM (OXJIAKJICHHH), TCIIOBOS PaBHOBECHE,
UCIIapeHue, KOHJICHCAlLMs, IUIABJICHUE, KPUCTAUIM3AIMS, KUIICHUE, BIAXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a IMPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUA Ta3a B M30IMPOLECCaxX, IEKTPU3AUs Te,
B3aMMOJZCHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE JBIDKEHUE, HCIONB3yS (HU3NIECKUE BEITUIMHBI:
KOOpAWHATA, NyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
UMIYJIbC TE€Ja, KHHETUYECKas SHEprus, MOTEHIMAIbHAS JHEPrus, MEXaHU4ecKas
pabota, MexaHWYecKash MOIIHOCTb, IIPU OIKUCAHUU TMPABUIBLHO TPAKTOBATh
(GU3UYECKUI CMBICT MCIHOJIb3yEeMbIX BEIWYWH, MUX OO0O3HAYEHUS U EIUHUIIBI,
HAXOIUTh (POPMYJIBI, CBSI3BIBAIONINE JTaHHYIO (DU3UYECKYIO0 BEJIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

ONKUCHIBATh M3YyYEHHBIC TEIJIOBbIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS,
UCTIONB3Ysl (PU3MYECKHE BEJIMYMHBL: JIABJICHHE Tasza, TeMIeparypa, CpeaHsis
KUHETUYECKAasl YHEPIUsl XAaO0THUUYECKOIO JBWKCHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
K03((UIIMEHT TIOJE3HOr0 JCHCTBUS TEIJIOBOTO JBHUTraTejsl; IPU OINHCAHUU
NpaBUJIBHO TPaKTOBaTh (DU3WYECKUW CMBICT UCIIOJIB3YEMbIX BEJIMYMH, WX
0003HaUe€HUS W  EIUHMIIBI, HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO
(U3HUECKYIO BETHYUHY C IPYTUMHU BEITUINHAM;

ONMCHIBATh U3YYEHHBIE ICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
SIBJICHUS (TIPOILIECCHI), UCIIOIB3YS (U3UUCCKUE BEIUUYUHBI: JICKTPUUYCCKHUI 3apsi,
ANIEKTPUYECKOE MOJI€, HAMPSIKEHHOCTD MOJIs, MOTEHIIMA, PA3HOCTh MOTEHIIUAJIOB,;
Opyu ONHWCAaHUW TPABUIBHO TpPaKTOBaTh (UBUYECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAUEHUSI W EAUHUIIbI; YKa3bIBaTh (DOPMYJbI, CBA3BIBAIOIINE
JTaHHYI0 GU3UYECKYI0 BEIMYHUHY C APYTUMH BEIIMYUHAMU;

aHaJIM3UPOBaTh (YU3WUYECKUE MPOIECCHI U SBIICHHS, MCIONb3Yys (PU3NUeCKue
3aKOHbI W MPUHLMIIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPAHCHHUSI MEXaHWYECKOM DSHEPIruM, 3aKOH COXPaHCHUS HWMIYJbCa,
MNPUHIUIT CYNEPHO3UIMUA CUJI, MPUHIMII PABHOINPABUSA WHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHHS BENIECTBA, T'a30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKON SHEPTUM TEIUIOBOTO ABMXKCHHUS MOJICKYI C
aOCOJIFOTHOM TeMIIepaTypoi, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiAa, 3akoH KynoHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYE€CKOE BBIPAXEHUE W YCIOBHS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE TMPUHIUIBI JCUCTBUS MalluH, NOpuOOpPOB U
TEXHUYECKUX YCTPOWMCTB; pa3inuaTh yCIOBUS MX O€30MacHOTO MCTOJIH30BAHHS B
MOBCEHEBHOM JKH3HHU;

BBIMOJIHATh SKCHEPUMEHTHI [0 HCCIEAOBAHUIO (PU3NYECKUX SBICHUNA U
IIPOLIECCOB C HCMOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBarh pobaeMy/3aaady U TUIOTE3y Y4€OHOro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY W3 MPEIIOKEHHOTO 000pyAOBaHuUs, IPOBOJUTH OMBIT U (HOPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIIATH MpPsIMbIe U KOCBEHHBIC U3MEPEHUSI PUINUECCKUX BEIHUUH, MIPH
3TOM BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHUs U HCIOJIb30BATh M3BECTHBIE
METO/IbI OIIEHKH MOTPELTHOCTEN N3MEPEHUM;

UCCIIEZIOBaTh  3aBUCHMOCTH  MEXIy (HU3MYEeCKUMH  BEITWYMHAMH  C
WCIIOJB30BAaHUEM TMPSIMBIX H3MEPEHHUU, MPH STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3YIBTATHI MOYYCHHOW 3aBUCUMOCTH (PU3HUECKUX BEJIMUMH B BHJIC
TabnuIl ¥ TpaUKOB, JeIaTh BHIBOMIBI IO PE3YAbTaTaM HCCIICIOBAHMS;

coOnroniaTh npaBujia 0€30MacHOrO TpyAa MPHU MPOBEIACHUU HCCIEIOBaHUM B
pamMKax Y4eOHOTro OKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOH U TPOEKTHOM
AESITENIHOCTH C UCTOJB30BAHUEM H3MEPUTENIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyIOBaHUS;

pemiatb pacu€THBIE 3a/a4d C SIBHO 3aJaHHON (DU3UYECKOM MOJEIbIO,
UCTIONB3Ysl (PU3NIECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaIM3a YCIOBHS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUYECKUE BEIMYMHBI U (DOPMYIIHI,
HEOoOXOAMMBIE JJisi €€ peIIeHHs, MPOBOIUTH PAacuy€Thbl U OLEHUBATh PEaTbHOCTD
HOJIYYEHHOTO 3HaueHus1 (PU3NYECKOM BETUUHHBI;

peniath KaueCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYUBYIO
IIETIOYKY PacCy)XIEHHWH C OMOpOi Ha W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBICHNUS;

UCIONBb30BaTh  MpH  pEIIeHMd  y4eOHbIX  3aJa4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTaBIICHUS yUeOHON U HAy4YHO-TIOMYJIIPHON MH(GOpMaIIUU, TTOJIYYeHHOU U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

IMPUBOANUTD MIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOe)KHBIX YUEHBIX-(U3UKOB B

pa3BUTHE HAyKH, OOBSICHEHHE IMPOLECCOB OKPYXKAIOUIErOMHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTH;

UCTIOIH30BaTh TEOPETHUECKIE 3HAHMSI 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHus OE30MACHOCTH MpU OOpalleHud ¢ TpudopaMu U TEXHHUUECKUMHU
yCTpOMCTBaMHU, JIJIsi COXpPaHEHHsI 3/I0POBbS M COOIIOACHUS HOPM 3KOJIOIMUYECKOTO
MIOBEICHUS B OKpYXKaroIlel cpene;



paboTaTth B TpyMNIE C BBINOJIHEHHUEM Ppa3JIMYHBIX COIUMAIBHBIX pOJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, PalMOHAIBHO paclpeneisiTh OO0S3aHHOCTH U
MJITAHUPOBATh JCSATEILHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJICKBaTHO OLICHUBATH
BKJIQJl K&KJ0TO U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE PACCMAaTPUBAEMOM MPOOIIEMBI.

K xoniy obydenus B 11 ki1acce npeaMeTHbIC pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojb U MECTO (PU3UKU B (POPMHUPOBAHUHU
COBPEMEHHOW HAyyHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IMPAKTUYECKOW AECATEIIBHOCTH JIFONEH, LUETOCTHOCTh M E€AUHCTBO
busznuecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIBl TMPUMEHEHUS HW3YYEHHBIX (DU3UYECKUX MOJEIeH:
TOYEYHBIN AIEKTPUUECKHUI 3apsjl, Tyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHas
MOJIeJIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO f/ipa MPU PEHICHUU (PU3UUYECKHUX
3a/1ay;

pacrno3HaBath (pU3MYECKUe SIBICHUS (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOAMHAMUKUA U KBAHTOBOW (PU3UKU: IEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBHUE
MarHuTOB, OJJICKTPOMArHUTHAasi WHIYKIMS, JCHUCTBUE MArHUTHOTO TOJdS Ha
IPOBOJHUK C TOKOM M JABWXKYIIUWUCS 3apsf, SJIEKTPOMArHUTHBIC KOJeOaHWS U
BOJIHBI, MPSIMOJIMHEMHOE paCIpOCTPAHEHHE CBETA, OTPAKEHHE, IPEIOMIICHUE,
uHTtepdepeHnus, audpakuus ¢ MOJsApU3alus CBeTa, JUCIEPCHUS CBETa,
dotoanexkrpuueckuii 3gdext (hotorddekrt), cBeToBOE AaBIEHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEKTpa arToMa BOAOPO/A, €CTECTBEHHAasT U HUCKYCCTBEHHas
Paau0aKTUBHOCTB;

OMKCHIBATh H3YYEHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYID  NPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AJNIEKTPOMATrHUTHBIC SIBICHUSL (TIPOILIECCHI), UCHONB3Ys (DU3NUYECKUE BEIUYUHBI:
ANEKTPUYECKUN 3apsiji, CHJIa TOKA, BJIEKTPUUYECKOE HANPSKEHUE, JIECKTPUUECKOE
COMPOTHUBIICHHE, PAa3HOCTh MOTEHIIMAJIOB, JJIEKTPOABUKYIAs CHIIa, padoTa TOKa,
UHIYKLIHMS MarHuTHOTO mojisA, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTyIIK{, SHEPrus 3JEKTPUUECKOT0O M MArHUTHOTO TIOJIeH, MEepUoJl M YacToTa
KojieOaHuit B KoyieOaTenhbHOM KOHTYpE, 3apsii W Ccuja TOKa B IPOIEcce
TApMOHUYECKUX OJEKTPOMAarHUTHBIX KoyieOaHWid, (OKYCHOE pacCTOSHHE U
ONTHYECKasi CUja JIMH3bI, MPU OMUCAHUU TPABWIHHO TPAKTOBATH (U3HUECKUUN
CMBICII HCTOJB3YEeMbIX BEIMYMH, HMX OOO3HAUCHHS W EIWHUILI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYK (PU3MYECKYIO BEJIWYMHY C JPYyTUMHU
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBJIECHUA M MPOIECCH, HCIOJb3YA
dusnuecKue BeIUYUHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPIHs U UMIYIbC (POTOHA, IEPHOA MOJTypacaa, SHEPTUs CBI3U
aTOMHBIX SIJIep, NPU OMUCAHUM TMPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI
WCIOIB3YEMBIX BEIWYUH, WX OO0O3HAYCHUSI U EAWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (U3UYECKYI0 BEJIWYMHY C JPYTHUMU BeJIMYHUHAMH,
BBIYUCIIATH 3HaUYCHUE (PU3UUECKON BETUUMHBI;

aHaJIM3UPOBaTh (YU3NYECKUE MPOIECChl U SBJICHHS, UCIOIb3ys (pu3nueckue
3aKOHbI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0OBATEILHOTO U NapaJlIeIbHOTO
COCIMHEHUSA NPOBOIHUKOB, 3aKOH Jlkoyns—JIeHIa, 3aKOH JJIEKTPOMarHUTHOMN
UHIYKIHWH, 3aKOH MPSIMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTEHHaA st (oTorddexra,
3aKOH COXPAHEHHS JHEPTUU, 3aKOH COXPAHEHUsI HUMIYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHs MacCOBOIO 4ucia, MocTyiarsl bopa,
3aKOH PaJMOAKTHBHOTO PAaCIajia, MPU dTOM Pa3Indarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4ecKoe BBIPAXKEHUE U YCIOBUSA (TpaHHUIbI, OO0JIaCTH)
IPUMEHHUMOCTH;

ONPENENATh HAIPABIEHUE BEKTOPA MHAYKIMHA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, cuiibl AMrniepa u cuibl JIopeHiia;

CTPOUTh W OINHCHIBATh H300paKEHUE, CO3/AABAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIONHATh OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM TIPSMBIX W KOCBEHHBIX HW3MEPEHHU: TMPU 3ITOM
dbopmynupoBarh pobiaeMy/3aaady U TUIOTE3y YU4EOHOro SKCIIEPUMEHTa, COOUpaTh
YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH OTBIT U (hOPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIMYUH, MPU
ATOM BBIOMpaATh ONTHUMAaJbHBIA CIOCOO M3MEPEHMS U UCIIOJIH30BaTh W3BECTHBIC
METO/BI OLIEHKH NOTPEITHOCTEN N3MEPEHHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH C UCIIOIH30BAHUEM TIPSIMBIX
U3MEpPEHUN: TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH pPE3yabTaThbl
MOJyYeHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE TaONIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3ysibTaraM UCCIeAOBaHuUs;

coOmofarh mpaBuia 0e30MacHOro TpyAa MPH MPOBEACHUH WCCIECTOBAHUN B
paMKax y4eOHOro JKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENLCKOM U TMPOEKTHOU
JESTEIHLHOCTH C HCIIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOUCTB M J1TaOOPAaTOPHOTO
000opynoBaHU;

pemiatb pacy€THbIE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJAEIbIO,
UCITOJIb3YS (PM3MUECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMpATh (U3UUECKYIO MOJIEIh, BBIIETATH (DU3NUYECKUE BETUIUHBI U (DOPMYIIHI,



HEoOXoAMMBIE NIl €€ pElIeHUs, NPOBOJUTH pPacu€Thl U OLEHUBATh PEaIbHOCTH
MOJTYYEHHOTO 3HaUYeHUs (PU3MUECKON BETUYHNHEI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOIMUYECKH HEPOTUBOPEUUBYIO
[ENOYKY PpACCYXJACHUU C OMOpPOH Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3nYecKue SIBICHNUS;

UCIONb30BaThb  MpH  pelIeHud  y4eOHbIX  33Ja4  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIs TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TIpEICTaBIICHUS] YUEOHOH M HayYHO-MIOMYIIPHON WH(POPMAITNH, TOTyYeHHON 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HHPOpMAIIHIO;

OOBSICHATh MPHUHLMIIBI JCHCTBHS MAaIllMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inuaTh yCIOBUS UX 0€30MaCHOTO UCIOIb30BAHUS B TOBCEAHEBHON
KU3HU;

MPUBOAMUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE IMPOLECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETUUECKHUE 3HAHMSI 110 (PU3UKE B IOBCETHEBHOM KU3HHU 1A
oOecrieyeHus 0€30MaCHOCTH TpH OOpalleHHMH C NpudOpaMH U TEXHUYECKUMHU
YCTPONCTBaMH, AJII COXPAHEHUS 3[0POBbA U COOMIONEHUS HOPM SKOJOTHYECKOTO
ITOBEJCHUS B OKPYXKAIOIIEH CPEIIE;

paboTarb B TpyIIE C BBIIOJHEHUEM pa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAaHUPOBaTh pPaboOTy TpyNIbl, paIMOHAIBHO pACHpEAeNsaTh OOSI3aHHOCTH U
TUTAHUPOBATH JICATEIHHOCTh B HECTAaHAAPTHBIX CUTYAIUsX, aleKBaTHO OI[CHUBATH
BKJIAJ] K&XJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTpUBAEMO MPOOIEMBI.



TEMATUYECKOE IIVTAHUPOBAHMUE 10
KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM undpoBbie
Ne i/ P Kontpoabsnsie | IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
Pa3zgen 1. DU3UKA U METO/IbI HAYUHOI'O 1IO3HAHUSA
1.1 ®u3uKa 1 METOJIbI HAYYHOIO IMO3HAHUS 2 Bu6muorexa LIOK
' ARL 8y https://m.edsoo.ru/7f41bf72
PriHOK Tpyna u npodeccruonanbHas kapbepa. Oouue 2
KOMIETEHIIUH NMPO(eCcCHoHaNa ¢ y4eTOM 0COOCHHOCTEH
Camapckoit o6nactu. 3HaKOMCTBO 00y4arOIIUXCS C
npennpusITusIMu (xo3siicreamu) Camapckoii odiactu,
npodeccusmu B BY3ax u CCyzax CaMapckoii 00J1acTH.
Pasznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 Hunanuia 7 https://m.edsoo.ru/7f41bf72
bubmmoreka IJOK
2. 1 1
3 3aKOHBI COXPAHEHUS] B MEXAHUKE 6 httos://m.edsoo.ru/ T4 1bf72
PriHOK Tpyna u npodeccruonanbHas kapbepa. Ooiue 18
KOMIETEHIIUH NMPO(ecCHoHaNa ¢ y4eToM 0COOeHHOCTEeMH
Camapckoit o6macT. 3HAKOMCTBO OOYJarOIIUXCS C
npeanpusTHsIMHy (xozsiictBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCy3ax Camapckoit 00macTH.
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
11 OCHOBBI MOJIEKYISIPHO-KUHETHUECKOI 9 . Bubmorexa IOK

TEOpuun

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Bbubmuoreka [IOK

3.2 OcHo epMOJIMHA 10
HOBBLTEPMOAHAMIKH https://m.edsoo.ru/7f41bf72
ArperarHble COCTOSIHUS BEILIECTBA. bubnuoreka [IOK
3.3 @®a30BbI€ IEPEXOBI 5 https://m f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

PrrHOK Tpyna u npodeccronanbHas kapbepa. Oomue
KOMIIETEHITMHU TTpoeccruonana ¢ yaeToM ocCoOeHHOCTEH
Camapckoit o6macT. 3HaAKOMCTBO O0YUaIOIIUXCS C
npeanpusTHsIMU (xo3srictBamu) CamapcKkoi 00J1acTH,
npodeccusmu B BY3ax u CCyzax Camapckoii 001acTu.

24

Pazgen 4. JJIEKTPOAUHAMHUKA

4.1 DJIeKTpOCTaTUKA

10

bubanoreka IIOK
https://m.edsoo.ru/7f41bf72

ITocTostHHBIN dIEKTPUYECKUM TOK. TOKH B

4.2 Pa3JIMYHBIX Cpefax

12

bubmoreka [IOK
https://m.edsoo.ru/7f41bf72

PriHOK Tpyna u npodeccruonanbHas kapbepa. Oouue
KOMIETEHIIUH NMPOo(ecCHoHaNa ¢ y4eToM 0COOeHHOCTEMH
Camapckoit o6macT. 3HAKOMCTBO OOYJarOIIUXCS C
npeanpusTHsIMu (xozsiictBamu) Camapckoit obnactu,
npodeccusmu B BY3ax u CCyzax CaMapckoii 00J1acTH.

22
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11 KJIACC

KosuvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesoB U TeM (undposbie)
Ne /i Kontpoabnbie | IlpakTuueckue
NMporpamMmmbl Bcero oOpa3oBareJibHbIE
padoThI padoTsbI pecypes
Paznen 1. JJIEKTPOAUHAMUKA
1 MarunuTHO€ noJje. DNeKTpoMarHuTHas " . 3 Bu6mmoreka IJOK
' HHAYKITAA https://m.edsoo.ru/7f41¢97¢
Peinok Tpyna u npodeccuonanbHas kapbepa. Oomue 11
KOMITETEHIIUHU MPOECCUOHANA C YIETOM 0COOEHHOCTEH
Camapckoit o6macT. 3HaAKOMCTBO 00YYaIOIIUXCS C
npeanpusTHsIMU (Xo3sricTBamu) CamapcKkoi 00J1acTH,
npodeccusmu B BY3ax u CCyzax Camapckoit 001acTu.
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4eCcKue U SIMEKTPOMAarHUTHBIS 9 . Bubnrorexa [JOK
' KoyebaHus https://m.edsoo.ru/7f41¢97¢
99 MexaHn4YeCKHE U 3JIEKTPOMATHUTHBIE 5 1 bu6moreka [IOK
. BOJIHBI https://m 41
bu6muoreka [IOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢
PriHOK Tpyna u npodeccuonanbHas kapbepa. Oouue 24

KOMIIETEHIIUH NMPOo(hecCHoHaNa ¢ y4eToM 0COOeHHOCTEeMH
Camapckoit o6nactu. 3HaKOMCTBO 00y4YarOIIUXCS C
npeanpusTHsIMHy (xozsiictBamu) Camapckoit obnactu,
npodeccusmu B BY3ax n CCy3ax Camapckoit 001acTH.

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

11 OCHOBBI ciEUAIBHON TE€OpUU 4 i bubmmoreka ITOK
. OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
PeiHOK Tpyna u ipodeccronanbHas kapbepa. Oomume 4

KOMIETEHIIMH npodecCroHata ¢ Y4ETOM 0COOEHHOCTEN



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Camapckoit o6macT. 3HAKOMCTBO O0OYJarOIIUXCS C

npeanpusTHsIMHy (xozsiictBamu) Camapckoit obnactu,
npodeccusmu B BY3ax n CCyzax Camapckoit 001acTy.

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1 DJ1eMEeHTHI KBAHTOBOM OIITUKHU bubmnorexa LIOK
' https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma bubmuoreka [JOK



https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE 1pO

bub6moreka [IOK
https://m.edsoo.ru/7f41c97¢c

PeiHoK Tpyna u ipodeccruonanbHas kapbepa. Oomue
KOMITETEHITUH MPOPECCUOHATIA C YIETOM 0COOEHHOCTEMH
Camapckoit o6macT. 3HAKOMCTBO O0O0YJarOIIUXCS C
npennpusTusiMu (xo3srictamu) Camapckoi obmactu,
npodeccusmu B BY3ax nu CCyzax CaMapckoii 00J1acTHy.

15

Pazgen 5. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1 DJeMEeHTHI aCTPOHOMUH H acTPOPU3UKU

7

bubaunoreka [IOK
https://m.edsoo.ru/7f41c97¢c

PeiaOK Tpyna u npodeccrnonanbHas kapbepa. Oomue
KOMITETECHIIUH MTPO(EeCCHOHANA C y4eTOM 0COOCHHOCTEH
Camapckoii o6macT. 3HAKOMCTBO O0YYaIOIIHXCS C
npeanpusaTHsIMHy (xozsiictBamu) Camapckoit obnact,
npodeccusimu B BY3ax u CCy3ax Camapckoii o0acTy.

Pazgen 6. OBOBINAIOIIEE IIOBTOPEHUE

6.1 O6o0mmaroiiee MOBTOPEHUE

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢c

Peinok Tpyna u npodeccuonanbaas kapbepa. Oomue
KOMIIETCHIIUH MPO(EeCcCHOHaNa ¢ Y4eTOM 0COOCHHOCTEH
Camapckoit o6macT. 3HaAKOMCTBO 00YYaIOIINXCS C
npeanpusTHsIMU (Xo3sricTBamu) Camapckoi 00J1acTH,
npodeccuamu B BY3ax u CCyzax Camapckoii 00JIacTH.

PesepBHoe Bpems
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINIAHUPOBAHHE 10

KJIACC
KosmmuecTBo yacos JIeKTPOHHbIE

Ne [Mara nudpossbie
Tema ypoka Kontpouabsubie | IlpakTuyeckue

n/n Bcero U3YYECHU oOpa3oBareJibHbIE

padoThbI padoThI
s pecypchbl

®u3uKa — Hayka O PUPOJE.
Hayunble MeTo/ bl TO3HAHUS 1 bubmnorexa LIOK
OKPY’KaIOIIEr0 MUPa https://m fflc32e2
Poinb 1 MecTo ¢us3uku B
dbopMHUpOBaHUHT | bubmuoreka [JOK
COBPEMEHHOU Hay4YHOU https://m.edsoo.ru/ff0c33e6
KapTUHBI MHpPa, B
PAKTUYECKOM 1€ TeIbHOCTHU JIIOIEeH
MexaHn4YeCcKOe IBUKEHHUE.
OTHOCI/ITGJ‘IISIOCTB MEXaHUYEeCKOTO | Bu6moreka [JOK
ABIAKCHIA. 1ICPEMCILCHHC, CKOPOCTD, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMepHOE 1 bubauoreka [IOK
IPAMOIMHEHHOE IBIKEHUE https://m ru/f] 2
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE Bbu6morexa IIOK
JBUXCHUC 1 h -//m f 2
CBoOonHOe najieHne. YCKOpeHue Bbubmuorexa IJOK

CcBOOOIHOIO MaJCHUS

https://m.edsoo.ru/ff0c39cc

KpuBonuHneitHOe JBUKEHHUE.
JIBrkeHne MaTepUaIbHON TOYKH I10
OKPY>KHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

HpI/IHHI/IH OTHOCUTEIbHOCTH ["amunes.

bu6muoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WMHepruaabHble CUCTEMBI OTCUETA.
[Iepsslit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [Ipuniun

9 CyIepo3uIuu cuil. Bropoii 3akon Bubmoreka [IOK
Hp10TOHA 171 MaTepuaabHONW TOUKH https://m.edsoo.ru/ff0c3be8

10 Tperuit 3akoH HerotoHa 1u1st Bu6mmorexa IJOK
MATCPUANBHBIX TOICK https://m.edsoo.ru/ff0c3bes
3aKkoH BCEeMHUPHOTO TAroTeHus. Cua

11 TspKecTH. [lepBast KocMUYecKas bubmiorexa [OK
CKOPOCTh hitps://m.edsoo.ru/ff0c3d00

1 Cuia ynpyroctu. 3akon ['yka. Bec Bubimorexa LIOK
TCHa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpenus.

bubmmoreka [JOK

13 Cwita cCOonpoTUBIIEHUS TIPU ABUKCHUU
Tesa B KHIKOCTH HIITH rase https://m.edsoo.ru/ff0c3{76
[ToctynarensHOE U BpaliareabHOE

14 JIBIDKEHHE a0COJIIOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmeHT critbl. I1imedo cumbl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeiIa
HMritynibc MaTepranibHONW TOYKH,

CUCTEMBI MaTepPHAIbHBIX TOYCK. Butnuoreka [IOK

15 Nmrmynbe cumbl. 3aKOH COXpaHEHUSI https://m.edsoo ru/ff0c43d6
UMITyJIbca. PeakTUBHOE ABMKEHUE
Pabora 1 MOIIIHOCTH CHUIIBL.

6 Kunernueckas 3H2pr1/m MaTepuaIbHON Butnuorexa [IOK
TouKH. TeopeMa 06 usMeHEHHHA hitps://m.edsoo.ru/f0c4502
KMHETUYECKOW IHEPTHH

17 [ToreHumanbHas 3HEPrUsl. bubauoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loreHunanpHas 3HEpPIrUs yupyro
ne(hOpMUPOBAHHON MPYKUHBIL.
[TorennmansHast SHEPTHS Tesa BOIU3H

ITOBEPXHOCTHU 3emun

https://m.edsoo.ru/ff0c461a

18

[loreHunanbHble U HEMOTEHIMAIBHBIE
cuiibl. CBsi3b paboThI
HENOTEHIUAIbHBIX CUJI C U3MEHEHHUEM
MEeXaHUYEeCKOW IHEPIHUH CUCTEMBI TE.
3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPTUU

bu6muoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas pabota
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
U3MEHECHHEM MEXaHHYECKOW YHEPTHH
TEJIa Ha IPUMEpPE PACTHKEHUS
PE3HHOBOTO KTYTa»

20

KontponpHas paboTa o teme
«Kunemaruka. JIuHamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopur. bpoyHOBCKOE
newkenue. uddysus

bub6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKECHUS U
B3aMOJICHCTBHS YaCTHI] BEIIIECTBA.
Mopenu cTpoeHus ra3oB, JKUIAKOCTEN
1 TBEPJBIX TEN

23

Macca monexyn. Konnuectso
Bemlectna. [locTtosaHHas ABoraapo

24

Tennosoe paBHOBecue. Temneparypa
u e€ nzMepenue. lllkana temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

HUneanpueiii raz B MKT. OcHOBHOE

bu6mmoreka [IOK

25
ypasuenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomnoTHas TeMIepaTypa Kak Mepa
CpeHEeW KUHETUYECKOW JHEPTUU Bu6morexa [JOK
26
JBUKEHUS MOHGKYJI.UYPaBHeHI/Ie httos://m 0e511
MenneneeBa-Kianeitpona
27 3akoH JlansroHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabora
«VccnenoBanue 3aBUCUMOCTH MEXIY
28 napameTpamMu COCTOSTHUS
pa3peKEHHOr0 raza
20 W3omporiecchl B naeanbHOM ra3e u ux Bu6nuorexa [JOK
rpapuuecKoe npencTasieHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHenus. KonuuecTBo bubaunoreka [IOK
TEIJIOTHI ¥ paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTHs OAHOATOMHOTO HJEaTHLHOTO
rasa
31 Bunsl Tennonepenaun bubmorexa LOK
P https://m.edsoo.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEIIECTBA.
bubaunoreka [IOK
32 KonnuecTBo TermioTs! npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnnadarHplil mpouecc
13 [TepBbIii 3aKOH TEPMOAMHAMUKH U €TO Bu6mmorexa IJOK
HPUMCEHCHHE K H30Tpolieccam https://m.edsoo.ru/ff0cSefc
34 HeobparumocTs IpoIieccoB B bubnunoreka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJINHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun gevicteus u KII/] TernmoBoit

bu6moreka [JOK

35
MarHeI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KII/]
DKOJIOTHYECKHE POOTIEMBI
37 TEIJIOHEPTETUKU
O06o0maromuii ypok «MosekyspHast Bu6muoreka LIOK
38 ¢uznka. OCHOBBI TEPMOJUHAMUKI hitps://m.eds00.ru/fl0c6938
KonrtponbsHas pabora mmo reme Eubs OK
39 «Monekynsipaast pusuka. OCHOBBI nbnnotexa 11
TEPMOMHAMHKHY https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanue U KOHICHCAIIHS. Bubimorexa [JOK
40 Ucnapenue u kunenue https://m f0c63b6
AOCOITIOTHASI ¥ OTHOCHUTEIbHAS
41 BIIQXKHOCTb BO31yXa. HachIeH b bubmmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimueckue
4 1 aMmopdHbIC Tea. AHU3OTPOITHS bubmuotexa IIOK
CBOMCTB KpucTaiioB. Kuakue https://m.edsoo.ru/ff0c65{0
Kpuctajibl. COBpeMEHHbIE MaTEPHUAJIbI
[InaBnenue u
43 KpUCTAIM3als.  YielbHas Bubmoreka [IOK
TEeIUI0Ta IUTIABJICHU L. httDS://m.edSOO.I'U/ffOC6708
CyonuManust
bu6muoreka [IOK
44 VYpaBHeHue TeroBoro OajgaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tea. DIEKTPUIECKUun Bu6muorexa IJOK

3apsa. JIBa BUa JIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bec



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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3apsioB

[IpoBOIHUKH, TUAIICKTPUKHU U

46 HOJTYIPOBOAHUKH. 3aKOH COXPaHEHUs Brbmorexa IOK
IEKTPUYECKOTO 3aps/a https://m.edsoo.ru/ff0c6bcc
B3aumopeiicTBue 3apsaaoB. 3aKoH

47 Kynona. ToueuHbIii 31eKTPUUSCKHI butmiorexa [OK
3apan https://m.e 1u/ff0c6eed
Hamnpsxénnocts
anekTpudeckoro nosst. [IpuHnmn Bu6morexa [JOK

48 CYTEPHO3HUIUH 3IEKTPHIECKHUX https://m.edsoo.ru/ff0c6df2

L . https://m.edsoo.ru/ff0c6df2
nosiei. JInanu HanpsHKEHHOCTH
Paborta cuit aeKTpoCcTaTuYeCKOro BuG OK

49 noid. IToreanuan. Pa3zHocTth nommoreka L
IOTEHIIHATIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKH U AUIIEKTPUKH B

bubmoteka [JOK
50 AIIEKTPOCTATUYECKOM TOJIE. " p i 07018
J/m.e . C
JusnexTpuueckasi IPOHULIAEMOCTh
bub6moreka [JOK
51 OnekrpoémkocTh. KoHnencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO

5 KOHJICHCATOpa. DHEPTHsl 3apsKEHHOTO bubnmoreka IIOK
KOHJIeHCaTopa https://m.ed . ff0c72¢0
JlaboparopHas pabora "V3mepenue

53 AIIEKTPOEMKOCTH KOHIEHCAaTopa"

[IpuHIIMT AEHCTBUS Y IPUMEHEHUE

54 KOHJICHCATOPOB, KOMHUPOBAIHLHOTO

afmapara, CTpyHHOro npuHTepa.
DnexTpocTaTuyeckas 3alinTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3a3eMieHHE SIEKTPONPHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBHUS €T0
cymiectBoBanus. [[oCTOSHHBIN TOK.
Cuna toka. Hanpsioxenue.
Conporusnenue. 3akon Oma st
y4acTKa Ienu

56

[locnenoBarenbHOE, TapaIEIBHOE,
CMeIIaHHOE COeIMHEHHE
POBOAHUKOB. JIabopaTopHas pabora
«/3yueHne cMemaHHOTO COeTUHEHHS
PE3UCTOPOBY

0.5

bu6moreka [JOK
https://m ff0c74

57

PaboTta 1 MOIITHOCTH IMEKTPUUYECKOTO
ToKa. 3akoH xoynsa-Jlenua

bu6muoreka [JOK
https://m.edsoo0.ru/ff0c7838

58

3axoH Oma Jy1st TOJIHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JJabopaTopHas pabora
«3mepenune IJIC ucTtouyHrKa TOKa U

€ro BHYTPCHHETO COIIPOTUBIICHUS))

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAast TPOBOAUMOCTh TBEPIBIX
METaJIOB. 3aBUCHUMOCTD
COIPOTHBJICHHS METAJIIOB OT
temneparypbl. CBEpXIpOBOAUMOCTh

60

DNEKTpUYECKUH TOK B BaKyyMe.
CBolCTBA 3JIEKTPOHHBIX MTYYKOB

61

[TomynpoBOaHHUKH, WX COOCTBEHHAS U
IpUMecHasi IpoBoaUMOCTb. CBolcTBa
p—n-nepexoza. [lonynpoBoIHUKOBBIE
puOopbI

bu6munoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKHUI TOK B pacTBOpax u

2 pacruiaBax 3JI€KTPOJIUTOB. | bubmotexa [JOK
DNEKTPONIUTUYECKAs TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DNIEKTPOJIN3
DNEeKTPUYECKUI TOK B raszax.

63 CaMOCTOSITeITbHBINA 1 bubaunoreka [IOK
HECAMOCTOSITENbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexkTpuyueckrue Mpudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubmuotrexa LIOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O6o0maromuii ypok 1 bubmuoteka [JOK
«DNEKTPOUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabora o reme

66 «Qnekrpocraruka. IlocTosHHbIN 1 bubnuorexa [JOK
IeKTpUYecKuil TokK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»
Pe3epBHbiil ypok. KoHTponasHas Bu6mmorexa IJOK

67 padoTa 110 Teme "eKTpOTMHAMUKA" ! https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O600IIaromuii ypok Bubimorexa [JOK

68 o remam 10 kacca 1 https://m.edsoo.rw/fl0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 6

I[TPOI'PAMME
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11 KJIACC

KosnvecTBo yacoB JJIeKTPOHHbIE
° T
J:; Tema ypoka Beero Kontpoasnsie | IIpakTuyeckue fl[:y:eﬂl/l :)Ig[?al;zf;:fenbﬂme
I padoThI padoThI a pecypebi
[TocTositHHBIE MATHUTHI M KX

| B3aUMOJIeHiCTBUE. MarHuTHOE MoJe. | bubanoreka [IOK
Bexrop marautHoOM nHAYyKIUU. JInnun https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIyKIIUU
MarauTHO€e 1oJie MPOBOAHUKA C

) ToKOoM. OnbIT Opcrena. | bubmmorexa [IOK
B3anmoneiicTBrE MPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3ydenne . . Bub6nnorexa LIOK
MAarHUTHOTO TOJISI KaTYIIKHA C TOKOMY httos-//m f f
JleiicTBE MArHUTHOTO TOJISL HA
POBOJHUK ¢ TokoM. Cuia Ammepa.

4 JlaboparopHas pabora 1 | bubnuoreka [IOK
«Hccnenosanue neUCcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleiicTBE€ MarHUTHOTO TOJISI Ha

5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. | bubnuorexa [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpomaruutHas uHAykuus. [Torok

6 BEKTOpa MarHUTHOM MHAYKIMK. D1C 1

WHIYKIUW. 3aKOH AJIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuu Papanes

JlaGopatopnas pabota

bubmoreka [IOK

7 «HccnenoBanue siBICHUS
IEKTPOMATHUTHOH MHIYKLIMNY https://m.edsoo.ru/ff0calS0
NHnyKTUBHOCTB. SIBIIeHUE
2 camonHaykuuu. IJIC caMOMHIyKIIUH. bubmoreka [IOK
OHeprusi MAarHUTHOTO TOJISI KaTyLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE MoJie
TexHu4eckue yCcTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIC MarHUTHI,
9 3JIEKTPOMArHUTHI, ANEKTPOABUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHlI,
WHYKIMOHHAS MeYb
O06o6marmuii ypok «Marauraoe Bubnrorexa [JOK
10 moJie. DJIEKTPOMAarHUTHAS MHTYKITHSI hitps:/m.edsoo.ru/f0cab82
KontponbsHas padora mmo reme Eus OK
nOIMOTEeKA
11 «MarauTHoe 1oJie. orexa L]
https://m.edsoo.ru/ff0cad58
DJeKTpOMarHuTHasl MHIYKIIHSDY
CB0OOIHBIC MEXaHHUECKUE
kojebanus. ['apMoHnueckue
bubanoreka [IOK
12 KoJieOaHus. YpaBHEHNE
. https://m.edsoo.ru/ff0caf06
FapMOHHUYECKUX KOJIeOaHMA.
[IpeBparnieHue 3HEPrun
JlaboparopHas pabora
«HccnenoBanne 3aBUCUMOCTH
13 MepHo/Ia MaJTBIX KOJICOaHM rpy3a Ha
HUTH OT JUTMHBI HUTH U MACChI TPy3a
. bubmmorexa [IOK
14 Konebarenpublit KOHTYp. CBOOOIHBIC i

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMAIrHUTHLIC KOJIe6aHI/IH B
UJICATBHOM KOJIeOaTeIbHOM KOHTYPE.
Amnasnorus MCKAY MCXaHNYCCKHUMU U
OJICKTPOMAarHuTHBIMUA KOJIEOAHUSAMHU

®opmyna Tomcona. 3akoH

15 COXDAE SHe CAILIHO bubmuoteka [IOK
XPaHEHUS SHEPTUHU B UJICATTEHOM
P P https://m.edsoo.ru/ff0cb9c4
KOJIeOaTeIbHOM KOHTYPE
[IpencraBnenue o0 3aTyXarIuX
KosjiebaHusax. BeiHyXIeHHBIE
bub6moreka [IOK
16 MexaHudeckue koiebanus. PezoHanc.
https://m.edsoo.ru/ff0cbb86
BriHyX1€HHBIE AIEKTPOMArHUTHBIE
KoJIeOaHUs
[Tepemennsrit Tok. CuHyCOMIATBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
bubmuoreka [IOK
17 MIEPEMEHHOTO TOKA. AMIUITUTYIHOE U
o https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUS
Tpancdopmarop. [IponsBoacTso,
18 nepenava v nmorpedacHue
ANEKTPUUYECKON SHEPTUU
VYCTpoHCTBO U MPAKTUYECKOE
19 IIPUMEHEHUE IEKTPUYECKOTO 3BOHKA, bubmumorexa [{OK
re’Heparopa nNepeMEHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3IIeKTporepeaay
DKOJNOrM4eCKUE PUCKH NTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUH.
20 Kynbrypa ucnonb3oBanus

AIIEKTPOIHEPIHH B TTOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIOBUA
pacmpoctpanenust. [lepron. CkopocThb

bu6muoreka [IOK

21
pacrpocTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunbie 1 MPOIOJILHBIEC BOJIHBI

22 3Byk. CxopocTsb 3ByKa. [ poMKOCTH Bubnnorexa LOK
3ByKa. BricoTa ToHa. TemOp 3Byka https:/m.edsoo.ru/ff0cecOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX Bubs OK

23 CBOMCTBA U CKOpOCTh. lIkana nommotexa I
AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
[TpuHIMITBI paTuoCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus

55 KontponsHas padora «Konedbanus u Bu6norexa IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeitHOe pacipOCTpaHEHHE

%6 CBETA B OJJHOPOJHOM Cpefe. bubmumorexa [JOK
ToueuHslid HCTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoeHue Bubnmoreka IIOK
M300pakKeHNH B TLIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. I[lonnoe

73 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmmorexa [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHUS
JlaboparopHas pabora «3mepenue Bubmmoreka I{OK

29 ImoKasareiad MpeIOMIICHUA CTCKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [ocTpoenue nzobOpakeHut B bubmuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. DopMylia TOHKOW JTUH3BI.
VYBenu4eHue JIMH3bI

https://m.edsoo.ru/ff0cddle

JlaGopatopnas pabota

31 «UccnenoBanne
CBOWCTB M300paXeHUH B
JIMH3aX»
Hucnepcus CBeTa. CloXHBIN

1 coctaB  Oemoro  cBera. lBer.
JlaGoparopHas pabora
«Habnronenne qucnepcun
CBETa»
WuTepdepennms cera. dudpakiums Bub6mnoreka LIOK

33 ceera. JludpakiuonHas pemeérka https://m.edsoo.ru/ff0ced22

14 gggﬂepeqHOCTb CBETOBBIX BOJIH. BuGimorexa [IOK

pusaist CeeTa https://m.edsoo.ru/ff0cf02e

OnTuueckue mpudOpsl U yCTPOICTBA U

35 YCJIOBHS UX 0€30MaCHOTO MPUMEHEHUS
['paHuIbl IPUMEHUMOCTH

16 KJIacCUuecKkor MexaHuku. [locTymnarel bubnuorexa [IOK
CIIeLIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTETHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeJlIEHHE bu6miorexa IIOK
BpEMEHH U COKpAIeHHE JTTHHBI https://m.edsoo.ru/ff0cfad42
DHeprusi U UMITYJbC PEISITUBUCTCKOMN

38 yacTuilbl. CBA3b MACChI C SHEPTUEH U bubanorexa LIOK
VMITYJI5COM. DHEPIHs IIOKOS https://m.edsoo.ru/ff0cfc68
KontponpHas padora «Onrtuka.

39 OCHOBBI CITCIMATIBHON TEOPUH bubmmnorexa IIOK

OTHOCHUTCIIBHOCTHU»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. ®opmyna Ilnanka. DHeprus Bu6mnoreka LIOK
0 H UMIYIIC (OTOHa hitps://m.edsoo.nu/ff0cfe16
OTKpBITHE U HCCTIEIOBaHUE
41 doroaddexra. Ombiter A. T. Bubnuoreka [TOK
CroneroBa https://m.edsoo.ru/ff0cffc4
3akonbl hoTorddekra. YpaBHEHHE
42 OuHmreitna i porosddexra. Bubmuorexa LIOK
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpaauma» porodrddexra
Hasnenne ceeta. Onbitel I1. H.
43 JleGenena. Xummudeckoe neicTBue Brbnmorexa LIOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHUYecKkue yCcTpoucTBa U
44 MPAKTHYECKOE
pUMEHEHUE: (POTORIIEMEHT,
dboTomaryuk,
COJIHEYHAs OaTrapesi, CBeTOINO]
45 Pemienue 3a1a4 no reme «JIE€MEHTBI Bu6mmorexa IJOK
KBAaHTOBOM OTITHUKH) https://m.edsoo.ru/ff0d0302
Mopeins atoma TomcoHa. OOBITE BuG OK
46 Pesepdopra o paccessHurO 0-4acTHILI. nbnuorexa L
TnaHeTapHas MOJENb aTOMa https://m.edsoo.ru/ff0d091a
bubmuoreka [IOK
47 IToctynarst bopa
TYAThl BOp https://m.edsoo.ru/ff0dOafa
W3nydenne u norouieHre GoToHOB
48 MIPH TIEPEXOIC aTOMa C OTHOTO YPOBHS butmmorexa IOK
. https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Apyroil. Bunel ciekTpos
BonnoBrble cBoiicTBa yacTull. BomHbl
49 ne Bpoitns. KopryckymsipHo- bubmiorexa LHOK
https://m fi

BOJTHOBOM Ayaynn3M. CIOHTAHHOE U
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BBIHYXXJICHHOC U3JIYUCHUC

50

OTKpBITHE PAAMOAKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHuo cocrasa
PaauOaKTUBHOTO U3ITyYCHHS

bubmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Biusaue
pPaJIMOaKTUBHOCTH Ha )KHBBIC
OpraHU3MBbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacnan.
DJNEeKTPOHHBIN U MO3UTPOHHBIH OeTa-

pacnan. I'aMMa-usirydeHue

bubaunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B S7pE.

S nepHblie peakiuu. AnepHblid
peaxrop. [IpoGiemsl, NepCHEeKTUBEI,
DKOJIOTUYECKHUE aCIEKTHI SACPHON
JHEPreTUKU

bubanoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTtozbl HaOIIOIEHUS U
PErUCTPALMU 3JIEMEHTAPHBIX YaCTHL.
Kpymbiii cton «DyHaameHTaabHbIe
B3auMoAencTBUA. EquHCTBO
du3nUecKoil KapTUHBI MUPAY

bub6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nH0r0 Heba. Co3Be3aus,
ﬂpKI/Ie 3Bé3JII)I, IIJIaHETHBI, UX BUIUMOC
newxenue. CoaHeynas CUCTEMA

56

Connie. ConHeyHast aKTUBHOCTb.
Wcrounuk sneprun ComiHia u 3B€37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI [NTABHOU
MocCJe10BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38¢31. COBpeMEHHbBIC
MPEICTABIICHUSI O TTPOUCXOKICHUH U
ooy CoTHIIA U 3BE3]

58

Muneunsii [TyTe — Hama ["anakTuka.
[Tonoxenue n neuxenne ConHua B
lNamakruke. ["anaktuku. Y€pHbie
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IMpWI.HA DJICKTPOH. HOcHTeNe: 0a3oBbli W mpodwibHBIA ypoBHH/ 5.
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